The classical wave equation, given bỳ
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Recall that this last equation is derived from the relativistic energy equation GÐBß >Ñ oe E/
3 5B > = where we find, upon plugging this solution back into the wave equation,
from which we find that the speed of the classical wave is given by -oe " oe " oe " oe " oe " 5 h5 : 2Î
Thus, we can have waves of different wavelength and frequency which will satisfy the wave equation. Typically, the solution to the wave equation must also satisfy certain boundary conditions which will serve to limit the allowed wavelengths and/or frequencies. The most general solution to the wave equation is actually a sum of all possible solutions consistent with the boundary conditions. Fourier analysis is based upon this fact and allows us to express any arbitrary waveform as a sum (or integral) of sines and cosines.
We can actually derive the classical wave equation starting from the Einstein, deBroglie relationships:
I oe 2 oe h / = and : oe 2Î oe h5 -You will recall that deBroglie argued from this last equation that matter exhibits both a particle nature (momentum) and a wave nature (wavelength), and that this relationship was varified by Davisson and Germer's crystal diffraction experiments with electrons. For photons, with zero rest mass, the invariant energy equation from special relativity: 
